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OIL  AND  GAS  DEVELOPMENTS  IN  THE  YOUNGSVILLE- 
SUGAR  GROVE  FIELD  OF  WARREN  COUNTY, 
PENNSYLVANIA 

By 

Wilbur  H.  Seifert1  and  William  S.  Lytle2 

INTRODUCTION 

In  1948  Wilbur  H.  Seifert  of  the  Pennsylvania  Geological  Survey 
stalf  wrote  a report  concerning  the  shallow  sand  developments  in  the 
Sugar  Grove- Youngsville  Area  of  Warren  County.  The  report  was 
never  published.  In  August  of  1962  a well  was  drilled  in  this  area  to 
the  Glade  sand  (the  producing  zone)  and  fractured.  This  method  of 
completion  (by  fracturing)  proved  very  profitable  and  the  well 
started  flowing  at  the  rate  of  104  bbls.  of  crude  oil  per  day.  A well 
with  such  a high  initial  production  in  an  area  of  historically  low 
initial  production  caused  considerable  interest.  Because  of  these  de- 
velopments it  was  decided  to  bring  Seifert’s  report  up  to  date  and 
publish  it. 


The  Youngs ville-Sugar  Grove  Field,  discussed  in  this  report,  is 
located  in  the  eastern  one-half  of  the  Youngsville  quadrangle  from 
the  Latitude  of  Youngsville  (41°  50'  N.  Lat.)  northward  to  the  state 
line  (Figures  1 and  2).  The  field  comprises  parts  of  Brokenstraw, 
Conewango,  Farmington  and  Sugar  Grove  townships  of  Warren 
County,  Pennsylvania. 

A considerable  amount  of  data  was  obtained  in  1944  and  additional 
information  was  compiled  in  1948  and  1962. 


Consulting  Geologist,  formerly  Geologist,  Pennsylvania  Geological  Survey. 

2Assistant  State  Geologist,  Oil  and  Gas  Studies,  Pennsylvania  Geological  Survey. 
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HISTORY  OF  DEVELOPMENT 

Drilling  for  oil  was  carried  on  as  early  as  1865  along  Brokenstraw 
Creek  west  of  Youngsville.  A few  of  these  early  wells  were  probably 
drilled  within  the  area  of  this  report.  Carll  (1883)  states  that  a well 
drilled  near  Youngsville  in  1881  “having  been  torpedoed  and  manip- 
ulated in  the  most  approved  manner,  it  produced  a small  quantity 
of  oil.”  All  other  exploratory  drilling  in  the  area  up  to  1881  had  met 
with  no  success.  Sporadic  drilling  occurred  from  1865  to  1910  after 
which  time  a considerable  number  of  wells  were  drilled  until,  in 
1915,  activity  tapered  off.  The  Glade  Sand  is  the  producing  sand  in 
the  area.  The  wells  drilled  during  the  1910-1915  period  of  develop- 
ment were  drilled  at  Youngsville,  Mathews  Run  (4 i/2  miles  north 
of  Youngsville),  and  in  the  Five  Points  area  (2  miles  east  of  Sugar 
Grove) . The  drilling  activity  in  the  Five  Points  Pool  continued  into 
the  early  1920s.  The  Sugar  Grove  Gas  Pool  was  drilled  in  1925  and 
1926.  Subsequently,  almost  all  the  wells  were  either  abandoned  or 
became  inoperative  in  the  late  1920s  except  the  wells  in  the  Youngs- 
ville Pool  and  the  Sugar  Grove  Gas  Pool.  Drilling  was  resumed  in 
the  Youngsville  and  Five  Points  Pools  about  1929.  In  both  of  these 
pools  a pilot  repressuring  project  was  attempted,  but  it  met  with 
no  success  and  the  projects  were  abandoned.  However,  drilling  con- 
tinued in  the  Five  Points  Pool  with  one  or  two  drilling  rigs  working 
until  1946.  Drilling  activity  was  vigorously  renewed  in  1946  and 
about  30  wells  were  drilled  during  the  year  in  the  Sugar  Grove,  Five 
Points,  and  Chandlers  Valley  pools.  Approximately  65  wells  were 
completed  in  1947  in  the  Youngsville-Sugar  Grove  Field.  A pilot  re- 
pressuring project  was  tried  in  the  Sugar  Grove  Pool  by  Kapp, 
Kahle,  and  Curtis  in  1947.  Gas  was  injected  into  two  intake  wells  the 
casing  of  which  had  been  cemented.  Pressures  of  300  to  400  psi  were 
applied  to  the  open  hole  below  the  casing  seats  for  18  months  with- 
out success.  The  project  was  abandoned.  From  1947  to  1962  oper- 
ators drilled  several  wells  each  year  in  the  Youngsville-Sugar  Grove 
Field. 

During  the  fall  of  1961  a 4-inch-diameter  diamond  air-rotary  core 
was  taken  from  the  Sanden  #14  well  owned  by  Howard  Curtis  & Son 
in  the  Sugar  Grove  Pool  (Figure  2).  Coring  began  at  700  feet  and 
continued  to  778  feet  with  a core  recovery  of  99.9  percent.  About  50 
feet  of  Glade  sand  was  cored  of  which  33  feet  (from  709  feet  to  742 
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feet)  was  the  pay  section.  The  Petroleum  Research  Laboratory,  U.S. 
Bureau  of  Mines,  Morgantown,  W.  Va.,  (1962)  cored  the  well,  ob- 
tained mechanical  logs,  and  analyzed  the  core.  The  average  core 


analyses  are  shown  below: 

Air  permeability  (md.)  0.3 

Porosity  (percent  pore  volume)  7.4 

Saturation  (percent  pore  volume) : 

Oil 27.2 

Water 31.3 

Gas  41.4 

Oil  content  (barrels  per  acre-foot) 214 

Salinity  (equivalent  NaCl  ppm) 98,000 


Clay-staining  tests  on  16  samples  indicate  that  the  clay  mineral 
kaolinite  predominates,  and  5 samples  showed  traces  of  montmoril- 
lanite. 

Core  analyses  taken  elsewhere  in  the  area  generally  supports  an 
estimate  of  200  barrels  of  oil  per  acre-foot,  or  7,000  barrels  of  oil  per 
acre.  These  analyses  also  report  very  low  permeability  and  a poros- 
ity range  of  7 to  11  percent. 

From  the  information  gained  by  the  core  report  of  Sanden  #14 
the  U.S.  Bureau  of  Mines  recommended  that  fracturing  should  be 
tried  in  order  to  increase  oil  recovery  and  therefore  obtain  an  in- 
creased margin  of  profit. 


PRODUCING  SAND 

The  producing  sand  in  the  Youngsville-Sugar  Grove  Field  cor- 
relates with  the  Glade  Sand  of  the  Warren  district  and  is  the  strati- 
graphic equivalent  of  the  Queen  Sand  of  the  Tidioute  quadrangle. 
The  Glade  Sand  in  the  area  of  this  report  is  at  an  elevation  of  525 
to  870  feet  above  sealevel.  The  well  depths  range  from  700  to  1200 
feet,  depending  on  the  topography. 

In  the  Sugar  Grove  area  the  Glade  sand  is  a fine  to  very  fine- 
grained, light-  to  medium-gray,  somewhat  micaceous,  and  generally 
hard  sandstone.  It  is  often  slightly  calcareous.  The  sand  is  about  24 
to  40  feet  thick  with  random  interbedded  layers  of  shale.  Up  to  5 
shale  beds  1 to  4 feet  thick  may  occur.  A fossiliferous,  calcareous 
siltstone  (cap-rock)  is  usually  found  at  the  top  of  the  sand.  The  best 
gas  pay  is  found  from  2 to  6 feet  below  the  top  of  the  sand  while  the 
best  oil  pay  is  in  the  lower  part.  The  Glade  Sand  contains  saltwater 
throughout  its  entire  pay  section. 

In  areas  to  the  south  of  Sugar  Grove  the  sand  may  be  white  and 
pebbly.  Locally  it  splits  into  two  lenses.  The  available  drillers’  logs 
(Table  1)  give  meager  data.  Some  drillers  report  a “white  sand”  in 
the  lower  part  of  the  sand  body.  Others  place  this  stratum  in  the 


Table  1.  Records  of  Wells  Drilled  Prior 
to  19^9  in  Young sville-Sugar  Grove  Field 


5 


< 


QJ 

£ 


O 

0> 

73 


Tt< 


rt 

OJC 

■ 

o 


o 

o 

a> 

>> 

o 

a> 

s 


vN 

i—i  • 

j CO 

- H 

i © 


a; 


O «+H 
Pi  p 


: o cr  p 

„ O ^ 
h O ^ CO 


L'- 

^ 

CU  P2 

4->  <n  a> 

P 4^  > 

O P ^ 
Cf  o a 
^ 0) 
<hh  ^ a; 


4-<  i 4-> 

o if  -p  c 

o:  ’> x 

w / c 


HP 


* 


c-* 


CO 

M 

04 

to 

CO 

CO 

00 

© 

rH 

C5 

CO 

05 

P Q 

L— 

00 

to 

to 

rH 

CO 

o 

00 

o 

l - 

to 

co 

t>- 

tj- 

00 

00 

rH 

C5 

t- 

CO 

_ r/i 

o 

CO 

rH 

co 

fc— 

00 

© 

o 

03 

05 

o J1 

05 

03 

04 

04 

00 

03 

00 

CO 

00 

CO 

Tt< 

CO 

CO 

L— 

l~ 

t> 

00 

!05 

C5 

CO 

CO’ 

a 

S i 

m | lo 

< ^ 
o 


LO 


05  t> 

tj<  r> 


o 

o 

CO 


LO  CO 
CO  CO 

04  rH 


o 

OJ 


OW 

H> 

0~W 

a°E 

8° 


00 


03  H o b 00 

rH  04  05  rH 


co  Jo 

>-i  t,  c 


c 

04 

o 

o 

05 

03 

*o 

to 

L~- 

00 

rH 

< 

LO 

o 

05 

o 

00 

CO 

04 

o 

CO 

o 

> 

CO 

LO 

to 

LO 

to 

LO 

co 

LO 

04 

04 

K 

t-H 

T— 1 

rH 

rH 

rH 

rH 

1—1 

rH 

rH 

rH 

rH 

s 

« 

o 

< 

M 

w 

Oh 


c3  q 
■+J  O 


I 5 

j-.  D 

be  > 

S P 

4— 1 ’p 

0)  O 

eu 

S I 

• 3 
H m 


A 

cu 

H 


A 

U 


a 


o 

K 


o 

M 

=3 


be  tn 

. _b£  . -3 

o 

H . ^ 


o 


p 

<o 


> y d 
^ _ o a> 
ai  Q Ph  O 


p p __ 
C Q 3T 

PQ  PQ  h 

P 

H W S 


p 

w 


£ 


4+ 

P 

o 

CQ 

s 

73 

P 


O 


rH 

in 

04 

4+ 

CO 

.s 

44: 

53 

■4-5 

mbp 

5 

4+ 

< 

W 

P 

m 

’S 

£ 

m 

d 

LO 

c3 

5 

o 

rH 

o 

rH 

O 

4-* 

hQ 

H 

44 

CO 

4+ 

w o 
P w 

b£  c3 

ojO  > 

m w 


44= 


a> 

£ 

o 

PQ 


f|  < M U O 


W fe  O ffi 


>>  >,  35  33 
P cC  !>  J 


W PQ  § E7 

. . o 03 

H H 


-=  W H 


sand  at  663' 


6 


lower  portion  of  the  bottom  lens  when  the  sand  splits  into  an  upper 
and  lower  lens.  Where  the  sand  splits  the  upper  lens  is  generally 
void  of  oil  or  gas.  The  top  of  the  pay  varies  from  five  feet  below  the 
top  of  the  sand  to  the  middle  of  the  sand  body. 

The  white  sand  is  generally  the  pay  section.  Gas  is  sometimes  ob- 
tained above  the  oil  in  the  upper  part  of  the  sand  while  saltwater 
is  frequently  obtained  in  the  bottom  of  the  sand.  In  some  instances 
the  wells  are  completed  while  still  in  the  sand  to  avoid  saltwater. 
The  reported  sand  thickness  ranges  from  20  to  40  feet. 

FIELD  OPERATIONS 

Depending  on  the  location  of  the  well,  from  20  to  200  feet  of  drive 
pipe  are  used.  An  8-inch  hole  is  drilled  to  the  casing  point,  a point 
below  which  fresh  water  is  no  longer  encountered,  varying  from  180 
to  250  feet  below  the  surface,  and  G^-inch  casing  run.  A 6 *4 -inch 
hole  is  then  drilled  to  total  depth  which  generally  includes  a 25-foot 
pocket  below  the  sand.  If  saltwater  is  encountered  in  the  upper  part 
of  the  Eighty  Foot  Sand  (an  80-foot  zone,  the  bottom  half  being  the 
Glade  Sand) , the  saltwater  is  excluded  with  pipe  and  a set  of  pack- 
ers. The  wells  are  completed  with  2-inch  tubing  and  rods  and  pumped 
by  central  power.  In  some  instances  the  wells  have  been  bailed  when 
not  tubed  while  some  wells  have  been  pumped  by  means  of  a port- 
able jack  arrangement  attached  to  a tractor.  Recently  some  of  the 
new  wells  have  been  pumped  by  individual  electric  jacks.  The  wells 
very  seldom  have  to  be  pulled  for  cup  replacement  but  holes  in  tub- 
ing occur  every  10  to  12  years. 

Ever  since  the  drilling  of  the  first  well  in  the  area  until  the  begin- 
ning of  1962  the  wells  were  always  shot  with  nitroglycerine.  The 
largest  charge  recorded  was  5.79  quarts  per  foot.  The  average  charge 
used  has  been  about  3.5  quarts  per  foot.  In  August  of  1962  fractur- 
ing was  first  tried  in  the  area  and  it  met  with  excellent  results.  At 
the  writing  of  this  report  9 wells  have  been  fractured.  The  average 
fracturing  job  consists  of  about  400  bbls.  of  water,  10,000  lbs.  of 
20/40  sand,  17,000  lbs.  of  10/20  sand,  a breakdown  pressure  of  3800 
psi,  a treating  pressure  of  1300  psi  with  an  injection  rate  of  25  to 
40  bbls.  per  minute.  Some  operators  have  gone  to  higher  fluid  vol- 
umes (Table  2). 

Average  development  costs,  including  those  of  fracturing,  vary 
from  $7500  to  $10,000.  So  far  the  operators  have  been  running  4*4- 
inch  pipe  to  bottom,  perforating,  and  then  fracturing  through  the 
perforations.  In  the  Glade  Sand  in  the  Warren  area  east  of  the 
Youngsville-Sugar  Grove  Field  the  operators  have  been  fracturing 
through  open  hole  and  in  a number  of  cases  the  fracturing  fluid  is 
crude  oil  instead  of  water. 
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PRODUCTION 

Wells  which  have  been  shot  have  initial  productions  up  to  35  bbls. 
of  crude  oil  the  first  day,  20  bbls.  the  second  day,  10  bbls.  the  third 
day,  resulting  in  an  average  of  3 bbls.  a day  for  the  first  90  days  at 
which  time  the  production  is  about  1/2  bbl.  per  day  (Figure  3).  At 
the  end  of  two  years  the  wells  have  reached  an  average  settled  pro- 
duction of  about  1 bbl.  a week  and  they  maintain  this  production  for 
a long  time.  In  cleaning  out  after  heavy  shots  considerable  oil  is 
frequently  recovered  prior  to  tubing  the  well.  After  the  wells  have 
delivered  the  bulk  of  their  initial  head,  they  require  only  weekly 
pumping  since  the  formation  pressure  drives  the  oil  into  the  well 
pocket. 

Wells  which  have  been  fracture-treated  have  initial  productions 
up  to  185  bbls.  of  crude  oil  per  day.  A production  curve  of  such  a 
well  is  shown  in  Figure  3.  At  the  end  of  7 or  8 weeks  the  production 
levels  off  at  a much  higher  rate  than  a well  which  has  been  shot.  A 
number  of  the  fractured  wells  have  paid  for  themselves  in  9 to  20 
weeks. 

Old  abandoned  wells  have  been  observed  to  flow  oil  over  the  top  of 
the  casing  in  a slow  trickle  indicating  that  the  reservoir  pressure  has 
not  appreciably  declined  over  a long  period  of  time  although  the  well 
had  been  abandoned  as  unprofitable. 

The  oil  is  41°  API  gravity  (Table  4)  and  is  being  trucked  out  since 
there  are  no  pipeline  facilities  for  the  district. 

The  initial  gas  production  rarely  exceeds  30  Mcf  per  day.  The 
wells  decline  to  500  cubic  feet  per  day  after  several  months  and  con- 
tinue producing  this  amount  for  a long  time.  Wells  with  initial  vol- 
umes as  low  as  1 Mcf  in  the  small  gas  pool  located  about  1 mile  south 
of  Sugar  Grove  have  been  kept  as  producers.  Rock  pressures  which 
approach  what  must  have  been  the  initial  pressures  of  the  virgin 
territory  (approximately  300  psi)  have  been  observed  in  wells  drilled 
during  the  1940s  in  the  northern  part  of  the  field.  A well  drilled  in 
1962  reported  a rock  pressure  of  145  psi. 

Operators  in  this  field  have  long  awaited  a means  of  completing 
their  wells  so  that  oil  could  be  produced  in  large  enough  quantities 
to  provide  a fair  and  prompt  return  on  their  investment.  With  the  in- 
troduction of  fracturing  in  the  area  this  expectation  has  been  real- 
ized. At  the  writing  of  this  report  7 out  of  9 wells  have  been  fractured 
into  commercial  producers  and  12  rigs  are  operating  in  the  area. 


OTHER  HORIZONS 

Gas  and  oil  shows  have  rarely  been  encountered  in  the  horizons 
above  the  Glade  Sand.  The  shows  that  have  been  found  were  of  no 


Table  2.  Records  of  Wells  Drilled  in  the 
Yoangsville-Sugar  Grove  Field  during  1962A 
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Table  3.  Records  of  Deep  Wells  Drilled  in 
Youngsville-Sugar  Grove  Field 
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Map  No. 

A 

L 

M 

Well  Name 

Anderson  #1 

I.  L.  Anderson  #1 

Mrs.  Carl  Keester#l 

Operator 

Pettigrew,  et  al 

Star  Oil 

Pa.  Gas  Co. 

Township 

Sugar  Grove 

Brokenstraw 

Brokenstraw 

Elevation 

1360 

1208 

1262 

Completed 

5/23/47 

1922 

7/12/57 

Tully 

28427-2859 

— 

3170- 

Onondaga 

3046-3183 

3385-3510 

3478-3596 

Oriskany 

horizon  3210? 

3510-3520 

3596-3599 

Bass  Island 

32107-3249 

3520-3580E 

3599-3664 

Salina 

Guelph- 

3249-3820 

3580E-4210 

3664-4315 

Lockport 

3820-4097 

4210-4435 

4315-4581 

Clinton 

4097-4228 

4435-4545? 

4581-4721 

Grimsby 

4228- 

4537  DL 
45457-4650 

47217-4833 

Whirlpool 

4398- 

-4745 

4882  DL-4886  DL 

Queenston 

4413- 

4745- 

4886- 

Total  depth 
Deepest  Fm. 

-4435 

-5035 

-4898 

reached 

Queenston 

Queenston 

Queenston 

Remarks 

SW  @ 3974, 
Dry 

Show  of  gas 
saltwater  in 
Onondaga 
Salt  3885-3910 
SW  4380 
E*  Estimated 
DL-Drillers  Log 

Onondaga 
fraced  & acidized 
no  results 
salt  3978-4018 
4216-4238 
show  of  gas 
@4817-4829 

consequence.  The  few  wells  drilled  below  the  Glade  Sand  have  only 
encountered  “sand  shells”  at  the  Clarendon  horizon.  In  the  rest  of  the 
Upper  Devonian  section  below  the  Clarendon  horizon  no  well-devel- 
oped sands  have  been  found.  Three  wells  in  the  area  have  been  drilled 
below  the  Upper  Devonian  (Table  3) . All  three  were  dry  and  they  all 
bottomed  in  the  Queenston  (Upper  Ordovician). 
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(1962),  Appalachian  Region  Oilfield  Reservoir  Investigations,  Glade  Sand, 
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Townships,  Warren  County,  Pa.,  Producers  Monthly,  v.  26,  no.  10,  (Oct.), 
p.  8,  9,  10. 

Carll,  John  F.  (1883),  Geological  Report  on  Warren  County,  Pa.,  Pa.  Geol.  Sur- 
vey, 2nd  Ser.,  Report  I 4,  p.  266. 
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